Effects of the calcium channel blocker verapamil and sulphydryl reducing agent dithiothreitol on atractyloside toxicity in precision-cut rat renal cortical and liver slices.
The effects of dithiothreitol (DTT), a sulfhydryl-containing agent and verapamil (VRP), a calcium channel blocker as possible cytoprotectants against the atractyloside-induced toxicity were characterized in rat kidney and liver slices in vitro using multiple markers of toxicity. Precision-cut slices (200 microM thick) were either incubated with atractyloside (2 mM) or initially preincubated with either DTT (5 mM) or VRP (100 microM) for 30 min followed by exposure to atractyloside (2 mM) for 3 h at 37 degrees C on a rocker platform rotated at approximately 3 rpm. All of the toxicity parameters were sensitive to exposure to atractyloside, but treatment with DTT or VRP alone did not provide any indication of damage to the tissues. Preincubation of slices containing either DTT or VRP for 30 min provided total protection against atractyloside-induced increase in LDH leakage in both kidney and liver slices. Increased induction of lipid peroxidation by atractyloside in liver slices was completely abolished by DTT and VRP. Both DTT and VRP provided partial protection against atractyloside-induced inhibition of gluconeogenesis in both kidney and liver slices. Atractyloside-induced ATP depletion in both kidney and liver slices was partially abolished by VRP but not DTT. The significant depletion of GSH in the kidney slices by atractyloside was completely reversed by DTT only, while VRP alone reversed the same process in liver slices. Decreased MTT reductive capacity and significant increase in ALT leakage caused by atractyloside in liver slices was partially reversed. Complete protection was achieved with both DTT and VRP against atractyloside-induced inhibition of PAH uptake in kidney slices. These findings suggest that both DTT and VRP exert cytoprotective effects in atractyloside-induced biochemical perturbation, effects that differ in liver and kidney. The effect of these agents on atractyloside has provided us with a further understanding of the molecular mechanism of its action.